Introduction
F ireworks-related ocular injury is an important cause of preventable blindness worldwide. [1] In India, firecrackers are available for use by the common people and Diwali is a festival of light and firecrackers. Hence, cracker-related ocular injuries [2] causing irreparable damage to eyes and sometimes blindness are quite common during this week-long festival. This hospital-based prospective study was intended to find out the pattern of ocular injury caused by firecracker during 1-week period of Diwali in this region of Kolkata of mixed cultural pattern in 2 consecutive years (2016 and 2017) and thus to highlight the importance of firecrackers as a potential cause of irreversible ocular damage. measurement, and ocular fundus examination. Gonioscopy, ultrasonography A-and B-scan, color fundus photography, X-ray orbit, and optical coherence tomography were done as and when indicated. All patients were examined on the day of injury.
The injuries were classified according to the Birmingham Eye Trauma Terminology System (BETTS).
Ethical Clearance was obtained for the study. Informed consent/accent was obtained from parents/participants.
Results
A total of 30 patients attended eye OPD and emergency during our study period, of which 23 (76.7%) were male and 7 (23.3%) were female. Patients with closed-eye injuries were treated on an outpatient basis and patients with open-globe injuries such as corneal and scleral tears with or without uveal tissue involvement, iridodialysis, hyphema, globe rupture, and cataract with shallow anterior chamber (AC) were admitted for management. All of them were in the pediatric age group (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) , and patients between 6 and 10 years of age were most commonly affected [ Table 1 ].
The most common and severe ocular injuries were caused by crackers (n = 21, 70%) followed by sparklers (n = 9, 30%) [ Table 2 ].
Among the affected group, observer population (n = 19) was more as compared to active participants (11) although active participants were more severely affected [ Table 3 ]. None of the injured was using any protective eyewear at the time of injury.
Severity of injury with respect to active and passive participants is shown in Table 3 .
Right eye (n = 20) was more affected than the left eye (n = 10).
At the time of presentation to the hospital, 2 patients had no perception of light (negative), 5 patients had VA of <6/60, 7 patients had 6/60-6/18, whereas 16 patients had ≥6/12 [ Table 4 ].
Four cases (13.3%) were open-globe injuries and 26 cases (86.7%) were closed-globe injuries (BETTS classification). Fourteen patients (68%) presented with various corneal injuries in the form of embedded particulate matter within the stroma, opacity due to burn injury, lamellar laceration, and corneal rupture.
Most of the injuries were caused by the malfunctioning of firecrackers.
Saline wash, removal of foreign body, antibiotic, and cycloplegic drug application were the mainstay of treatment. Globe rupture and hyphema patients were admitted for surgical management and monitoring. One patient developed cataract in the 2 nd day with shallow AC and high IOP. He was operated for cataract after the control of IOP. His postoperative VA was Hand movement close to face (HMCF) at presentation and 6/18 at discharge. Two out of 30 (6.6%) patients injured by firecrackers in our study became blind in the affected eye.
Follow-up was done every week for 8 weeks after discharge from the hospital.
Visual outcome was better in those with better initial best-corrected VA and noninvolvement of the cornea and AC.
Discussion
Firecrackers are used worldwide to express festive mood in spite of the fact that they can cause severe mental and physical morbidity. Consequently, ocular injuries caused by firecrackers have become a national problem in different countries.
In a large country like India with social and cultural diversity, the pattern of firecracker injuries differs from place to place. In our study, 29 (96.7%) out of 30 patients belonged to age group <15 years. Thus, it may be a significant cause of childhood blindness. Spectrum of ocular damage was burn injuries of the eyelid, conjunctiva and cornea to corneal rupture, hyphema, cataract with shallow AC and high IOP, and sclerocorneal rupture with uveal tissue involvement. Treatment was done by ocular irrigation with saline, foreign body removal, management of hyphema, and repair of sclerocorneal wound as required. Topical treatment included antibiotic, lubricating, and cycloplegic eye drops and/or ointments. Systemic antibiotics, anti-inflammatory drugs, and adjuvant treatments were given as required. Six patients were admitted for surgical management of globe rupture and hyphema.
Most of the patients achieved good visual outcome without any sequelae [ Table 5 ]. Two patients lost vision in the affected eye due to severe injury involving anterior as well as posterior segment. They presented with extensive damage to the globe resulting in expulsion of the most of the contents and disorganization of the globe.
In contrast to the findings in some studies, [3] [4] [5] [6] our patients were mostly those who were not actively involved in igniting the firecracker -they were observers or passerby.
Most of the patients were below the age of 15 years similar to most of the earlier studies, in which the most common affected group was formed by children below 16 years. [4, [7] [8] [9] Injuries were mostly caused due to malfunctioning of the crackers (mostly chocolate bombs and rocket bombs) and negligence of those igniting the firecracker. Ignitors were unsupervised and were using busy streets causing passive injury to the pedestrians. In few states of the USA where personal use of fireworks is allowed, incidence of such injuries is seven times greater than the states where restrictions are imposed. [10] Subsequently, a suggestion was made to ban fireworks for personal use. [11] In 2009, Puri et al. have mentioned that there had been a decrease in the prevalence of firecracker injuries over 10 years of their study period in a major hospital in India. [7] However, in a recent study from Bengaluru, India, it was concluded that firework-related injuries result in significant morbidity and hence emphasis must be given upon public education to reduce them. [12] No such institution-based study has been carried out in this region of India till date. The drawback of this study is that the sample size was small and the study was done at a single center. Concurrent multicenter study would have reflected the spectrum of ocular involvement and social impact of firecracker injuries in a defined way.
Conclusions
Fireworks may cause injuries that can result in significant ocular morbidity and permanent blindness in all age group, and children are especially vulnerable to this kind of injuries. Hence, children should always do it under adult supervision. All precautions must be taken to ensure safe and limited use of firecrackers during celebrations to avoid this preventable cause of blindness. Public awareness program and strict administrative policies must be implemented to achieve this goal.
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